The published literature is not just the ongoing record of current medical and scientific knowledge; it is a record of the past and can give an eye toward future knowledge. Reading the published literature can give a view of the evolution of knowledge on a particular question, the growth of a discipline, the identification of new diseases, and the refinement of diagnostic tests. The reality is that most busy physicians read only the abstract of an article. The purpose of this article is to place published medical literature into a context and to provide some considerations for critically evaluating articles. This paper will provide historic background of evidence-based medicine and medical publications. Specific strategies for critical literature appraisal are highlights and pitfalls to avoid are outlined. Acad Forensic Pathol. 2016 6(4): [556][557][558][559][560][561][562][563][564][565][566][567] 
INTRODUCTION
The published literature is not just the ongoing record of current medical and scientific knowledge, it is a record of the past and can give an eye towards future knowledge. Reading the published literature can give a view of the evolution of knowledge on a particular question, the growth of a discipline, the identification of new diseases, and the refinement of diagnostic tests. The reality is that most busy physicians read only the abstract of an article (if the title is interesting enough to entice them to read further) and do not routinely read the vast majority of the paper. If the paper is read, most professionals tend to read an article from beginning to end as they would a novel, with only a rudimentary sense of some of the scaffolding on which a quality paper should be framed. The purpose of this article is to place published medical literature into a context and to provide some considerations for critically evaluating articles.
DISCUSSION

Evidence-Based Medicine
Modern critical literature appraisal was framed within the rise of the evidence-based medicine (EBM) movement. Evidence-based medicine is widely credited to have originated in McMaster University (Ontario, Canada) in the 1990s. Drs. David Sackett and Gordon Guyatt led the Evidence-Based Working Group (1), framing a new paradigm of patient care and medical scholarship. Per Dr. Sackett, EBM is "the conscientious, explicit, and judicious use of current best evidence in making decisions about the care of individual patients" (2) . Evidenced-based medicine blends the clinical experience and judgment of the practitioner with a systematic analysis and critical appraisal of the appropriate published literature. The Evidence-Based Working Group promoted a medical practice which transitioned from one based solely upon intuition, anecdote or supposition to one which incorporated the assessment of evidence collected through a systematic literature search and reflected that upon the clinical practice and experience of the physician. This paradigm shift required the practitioner to develop new skills: systematic literature appraisal, evidence quality rating, and an evaluation of the quality of the study performed.
As there are a number excellent comprehensive resources available for a deeper description of EBM (3, 4) , I will limit this discussion to only some of the underlying principles. The framework of EBM has five fundamental steps as outlined by Dr. Sackett (1, 5) , which constitute the Critical Appraisal Exercise (1):
1) convert these information needs into answerable questions; 2) track down, with maximum efficiency, the best evidence with which to answer them (and making increasing use of secondary sources of the best evidence); 3) critically appraise that evidence for its validity (closeness to the truth) and usefulness (clinical applicability); 4) integrate the appraisal with clinical expertise and apply the results in clinical practice; and 5) evaluate one's own performance (5) .
These five principles outline a process of understanding a clinical question, identifying the appropriate literature that can answer the question and appraising the evidence within the published studies to inform clinical care. It is apparent that EBM is largely dependent upon a critical appraisal of the literature to uncover the answer to the proposed clinical question.
There have been some notable criticisms of EBM and its framework. One of the earliest concerns, which arose at the beginning of the formulation of EBM, was that proponents of EBM were overconfident in their strength of its claims (6, 7) . The early cautions were directed towards a discounting of unpublished works (negative study publication bias), as well as the overreliance on randomized controlled trials (RCT), the under appreciation of clinical experience, the unrealistic time required by a practitioner to perform a rigorous literature review, and the loss of the "art of medicine" (8) . More recent criticisms of EBM centers around its algorithmic nature (9, 10). Thomas, quite convincingly, argues that the unwavering commitment to RCT as a pinnacle of evidence suppresses large swaths of meaningful outcomes and research
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contexts that are very meaningful to the complex nature of individual patient diagnosis and care (9) . Additionally, van Baalen and Boon argue that the "messy" nature of clinical care is not suited for the "rule-based reasoning" promoted by EBM (10) .
Journals
The first step in a critical appraisal of the medical literature is to appreciate that the journals themselves are not simply dispassionate blank slates. Journals and their editors often have a particular emphasis or perspective that is being promoted. It is important for the reader to be aware that journals, like anything that we read, can contain both high-quality and low-quality papers. While a journal's impact factor (IF) is often cited as a measure of its quality, it has been known for decades that the IF has some significant flaws (11, 12) . A journal's IF is, basically, the rate at which research papers published are cited within the subsequent two years (12) . Thus a journal with an IF of 5.0 means that the "average citable" paper within that journal is cited an average of five times in the two years after it is published. As is apparent, this number can, in no way, be a reflection of the quality of the journal or the papers it published, and does not reflect anything about a specific paper in front of the reader (13) . For example, the importance of an influential or transformative paper (i.e., Watson and Crick's 1953 description of the double helix structure of DNA [14] ) may not have been recognized within the two years subsequent to its publication, and thus would not "count" towards the IF. Likewise, a provocative paper that contains fraudulent data (i.e., Wakefield et al.'s retracted 1998 paper proposing a link between the MMR [measles, mumps, rubella] vaccine and autism [15] ) may be cited frequently, decrying its poor quality and fraudulent nature, but that would "count" towards the journal's IF (Wakefield et al.'s paper (15) was cited 126 times in the subsequent two years after publication). It is also notable that most journals seek repeat submissions by productive authors. As most authors have a particular research trajectory or content area, and authors tend to cite their own prior work, journals would then benefit from self-citation.
One of the biggest issues confronting current scholars is the profound increase in the sheer volume of what is being published. This was most clearly demonstrated by Fraser and Dunstan (16) . They reported that within cardiology, a new entrant into the field (in 2010) who wanted to read "everything" about echocardiography would have to read 156 661 articles. If they read five papers per hour for eight hours per day, for five days a week, for 50 weeks per year, it would take them over 11 years to get through "everything." During this 11 years, an additional 82 142 papers would be published, requiring an additional eight years to get through. Not only is the volume of materials accelerating, there has been an increase in the rates of retractions reported by PubMed (17) .
One reason for the increase in volume is the rise of open access (OA) journals. Open access journals provide free full-text access to the general public, with the costs associated for processing and publishing paid for by the author (18, 19) . The genesis of OA publishing was coincident with the rise of the Internet and is based in the laudable goal to disseminate scientific knowledge quite broadly (18) and while there are a number of very high-quality OA journals (e.g., PLOS One and BioMed Central), it is important for the reader to be ever mindful of the growth of "predatory publishing." Predatory publishing is when submissions are sought for publication with the goal being to solicit "publication" fees from the author (18, 20) . Many in academia have received unsolicited emails requesting submissions to any number of journals and promising a rapid review and publication within one to two weeks. An investigation by the writer John Bohannon for Science reported on the network of shady publishers scattered across the globe (21). Bohannon created a journalistic sting by creating 304 spoof manuscripts which appeared to come out of an African University claiming to cure various forms of cancer. Despite being fictitious, not being scientifically valid (as determined by two external reviewers prior to the sting), and containing sham data, 157 journals accepted the manuscript for publication. Only 36 journals generated any peer review comments with 16 of those publishing the manuscript over the reviewer's recommendations. In a recent commentary, Byard de-
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scribes his experiences with predatory publishing and the potential negative impact it could have on forensic pathology (20) . A recent estimate is that the number of OA journals equals that of conventional, subscription-based, journals (approximately 14 000 of each) (18) . A "Black List" of predatory and suspect journals is maintained online at https://scholarlyoa.com/ publishers/. In being mindful of the growth of OA publications, readers could search in more established sources of medical publications. The most well known is PubMed (22) (or PubMed Central, the repository for full-text articles). This is the online portal for the U.S. National Library of Medicine (NLM) within the National Institutes of Health (NIH). For a journal to be "indexed" (included into PubMed) it undergoes a quality review by NLM staff.
Peer Review
Given the changing landscape of the published medical literature, the historic reliance upon rigorous, high-quality peer review can no longer be relied upon. Peer review is a mechanism by which there is external review of a submitted manuscript by a qualified reviewer. As the volume of publications continues to explode, peer review has been an early victim. As a rule, all peer review is voluntary and uncompensated. While this is done in the spirit that dispassionate professionals will read a manuscript and, in some way, sanctify its contents as passing a threshold of quality. In reality, peer review being voluntary and uncompensated places the task at the bottom of the stack of things to do by busy professionals. Two complicating issues for the reader are that there exists no standard format, structure or content by which an external reviewer should perform their review, and who is chosen to review the manuscript is at the discretion of the editorial staff of the journal. Each journal has separate review processes, some of which are robust, and some of which are vague and rudimentary. As reviewers are not given any training or guidance, the quality of the review can suffer. This results in a great risk of high quality manuscripts being rejected (Type 2 error), and low quality manuscripts being accepted (Type 1 error) (18) . This is counter to the foundation of the scientific enterprise.
An example of the potential flaws within peer review was most clearly demonstrated by Godlee et al. in 1998 (23) . The authors took a paper that had already been accepted to the British Medical Journal (a high-quality, peer reviewed journal) and introduced eight weaknesses into the design, analysis or interpretation. The manuscript was then sent out to 420 reviewers from the journal's database. Of the 221 reviewers who returned a review, the mean number of weaknesses identified was two, with 16% not identifying any weaknesses. Only 10% identified four or more weaknesses.
While peer review can be a challenge for a journal intending to publish high-quality science, for many OA journals, peer review is often simply absent. This is most apparent in a report by Ray (19) . The author submitted eight manuscripts in response to ten email solicitations from suspect journals. The manuscripts submitted were four papers written by the author's 13-year-old daughter or her 15-year-old friend. The papers were submitted, unaltered, to the journals. Nine of the ten journals responded to the submission, with eight accepting for publication. Six of the eight accepted the manuscript without any revisions. The one journal that rejected the manuscript indicated that the word count was too low, with the editor indicating that if the paper were expanded, they would reconsider it.
Literature Appraisal
As is apparent from the framework of EBM, the link between developing a clinical (or research) question and arriving at an answer to that question, is appraisal of the literature. The default position for many professionals is to simply read the abstracts (and sometimes simply the conclusion) of each paper and then move to the next one. This habit runs the great risk of being misled. The most common reasons for being misled are: the conclusion in the abstract may not be supported by the data in the paper; it was the wrong study type for the question the authors were trying to answer; or the quality of the actual study was weak.
Most medical research papers have a similar structure. This is often referred to as the IMRaD format. This For purposes of this review, I will focus on the two sections that are most frequently not read; the Materials and Methods section, and the References.
Overview of Article Structure
Review papers, society position statements or opinion pieces may not follow the IMRaD format. The Introduction is usually one to two paragraphs long. The two most important items within the Introduction will be the background of why the study was undertaken, and a clear articulation of the actual research question. These items are critical for a true appreciation of the paper. If the Introduction does not include a clearly articulated research question (i.e., "We sought to demonstrate…"), it should be taken as a red flag. The most important section of the paper is the Materials and Methods. This is the section that most readers skip or simply scan. Many publishers will unfortunately make the font smaller and offset, as to give the impression that there is nothing important contained within. (I will go into more detail about the Materials and Methods section below). The Results section is the portion of the paper that will display the actual data findings of the study. In this section the reader should find the actual data displayed that the authors collected. Often, articles will have a " Table 1 " that shows an overview (demographics, baseline characteristics) of the population studied. Another red flag is if the Results section does not report data that address the research question the authors proposed in the Introduction section of the manuscript. The Discussion section of the paper should be a straightforward description of what the authors believe are the implications of the results of their study. The authors should relate what they believe to be the top "take home messages," place their results in context of prior publications, suggest future directions of research and describe the limitations of their study. If the authors do not describe the limitation to their results, it should be taken as a red flag as well. Many authors will use the Discussion section to wax philosophically about issues tangential to the focus of the research project. While it may be useful for the authors to place their results in a larger framework, the further a Discussion section wanders from the research question and data presented, the more concerning it is that the manuscript is being used as a platform to promote the author's personal perspective.
Introduction
As noted earlier, the Introduction of a research paper should include a clearly articulated research question. For research papers, the clinical question will orient the reader as to what to expect from the Materials and Methods section. Table 1 displays the broad grouping of clinical questions. Questions of Therapy involve primarily decisions on management (e.g., which was the best med- 
Clinical Questions
Prognosis
Determining what is likely to happen to someone whose disease is picked up at an early stage. Preferred study design is longitudinal cohort study
Causation
Determining whether a putative harmful agent, such as environmental pollution, is related to the development of illness. Preferred study design is cohort or case-control study, depending on how rare the disease is, but case reports may also provide crucial information
Economic
To identify cost, cost-effectiveness, or cost-utility of a treatment, strategy, or service. Additionally, they can determine economic (or societal) burden of a disease, often accounting for cost of care and opportunity costs (i.e. lost wages, early mortality) (24); although other study designs may provide additional meaningful evidence. Questions of disease prognosis are also best answered with RCTs as well, but they often are unethical or infeasible. Absent an RCT, the best study design for a prognosis question is a cohort study of a similar population (25) . If the prognosis question is about disease course (if picked up early vs. late), the preferred study design is a longitudinal cohort study (24) . Questions about diagnosis are best answered using a cross-sectional study design in which a "gold standard" is used for comparison (24, 26) . Screening tests are best evaluated using a cross-sectional survey in which the cohort or population receives both strategies (validation study) (24, 26) .
Causation questions are best answered, depending upon the rarity of the condition, using a cohort or case-control study (24) . As a matter of epistemology, how to "prove" causation remains debated. There exist no specific research criteria by which one can "prove" that an outcome has a specific cause; only demonstrations of a relationship between outcome and (proposed) cause. For clinical research the Bradford Hill Criteria (27, 28) serve as agreed upon guide for demonstrating causation. These criteria are listed in Table 2 . Of these criteria, only one (temporality) is deemed as a requirement. The other criteria provide support for a causal relationship.
Materials and Methods
As noted earlier, the Materials and Methods section of a paper is the most important section. It should be the portion that is read first to help the reader decide if the paper is worth spending time on in the first place. If, from reading the methodology of the study, it is readily apparent that the study is the wrong design or is poorly done, then it would be better not to read the paper and run the risk of being distracted or misled. 
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Study Designs
To gain a full understanding of the relative strength of a paper, the reader should have a working knowledge of the different study designs employed in clinical research. Each study design has its own strengths and weaknesses. A detailed description of study designs has been published earlier in this journal (29) .
Case reports describe the clinical data on a specific patient (24, 30) . The report typically focuses on a particular finding, feature or outcome that is noteworthy to the author. While case reports are common in the medical literature they often present clinical information which, often do not accurately represent the true nature of a disease or condition. Case reports typically describe a clinical oddity and should be viewed as hypothesis generating. When reading a case report, it is important to understand the context of case details. Questions to ask would include: Is this case reflective of similar cases in your experience? Is there something specific about this case that makes it an outlier?
Case series are a small number (typically fewer than ten) of collected case reports with a similar underlying feature (30) . Similar to case reports, case series are hypothesis generating and need to be interpreted in context. How the series was accumulated very much influences the conclusions that could be made. Ideally, the subjects should be accumulated sequentially. If subjects were not collected sequentially they may have been subject to a surveillance bias which resulted in their being identified. An example of a sequentially collected series was reported by Love and colleagues (31) . The primary purpose of the study was to systematically identify infant rib fracture patterns. All infants under 12 months of age had a full forensic anthropologist skeletal evaluation for a predefined 12-month period.
Cross-sectional surveys are reports of a particular question or finding in large number of subjects at a single point in time (24) . These studies can provide valuable data on disease prevalence or norms and are often used in public health research. As cross-sectional studies often report on large samples of subjects, conclusions about an individual subject are limited. This is referred to as the "Ecological Fallacy" (32) .
Case-control studies are when subjects with a particular disease or finding (the "outcome") are often matched to subjects without the disease or finding for comparison (the "exposure") (24) . The power of a case-control study is the ability to "look back" in time for subjects with a rare condition. The matching of the case and a control is an attempt to replicate the effect of randomization by balancing between the two groups any important "known" variables. By comparing otherwise similar subjects with and without a rare condition or finding, earlier risks (or "exposures") may be identified. To assess the quality of a case-control study it is important for a paper to clearly identify on which characteristics/variables the cases were matched to the controls. Additionally, there may be some "unknown" variables which may account for differences found between the two groups that randomization would have negated. An example of a case-control study was reported by Price et al. (33) . The researchers identified all children under ten years of age who died from blunt abdominal trauma over a 16-year period. These 33 children were then compared (but not matched) with children who died of natural causes who received cardiopulmonary respiration (CPR) (comparison group 1) and died of non-vehicular blunt abdominal trauma (comparison group 2) over the same period. The purpose of the study was to identify if CPR result in abdominal injuries which mimicked those seen in blunt abdominal trauma. As a result of this study, the authors concluded "The likelihood of CPR-related primary abdominal trauma in child homicides is very low" (33) .
Cohort studies report on two (or more) groups of subjects with different risks (or "exposures") who are followed for a period of time to assess outcomes (24) . This study design is commonly used when randomization of the "exposure" would be unethical (smoking) or impossible (poverty) to perform. This design often requires many years for follow-up, but can provide very valuable data on disease causation or outcomes. Similar to case series studies, it is important for cohort studies to clearly identify how the cohort was col-
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lected. If not clearly described, there may be hidden variables which account for reported findings. For example, caution needs to be exercised amongst the 35 infants and children identified by Matshes et al. who were accumulated from three different medical examiner offices over an undefined period of time (34) . As inclusion criteria were not included (how each subject was identified) and the subjects were not sequentially included, conclusions need to be guarded, as the subjects may have been a biased, nonrepresentative cohort.
Randomized controlled trial (RCT) is the study design with which most physicians are familiar. In this design, two (or more) groups of subjects are randomly allocated to a "treatment" arm or a "control" arm (24) . Both groups are then followed to assess the effects of the treatment. Randomized controlled trials can be single-blind (the subjects are unaware of which group they are in) or double-blind (neither the subject nor the investigator are aware of group allocation). The process of randomization allows for unknown important variables (e.g., age, gender, health) to be evenly balanced between the two groups. This balance allows the investigator to conclude that differences between the groups at the end of the study are due to the effects of the treatment. True RCTs are not a common study design in forensic pathology. Subjects can be sequentially collected and placed into "case" and "control" groups (e.g., traumatic, nontraumatic), but cannot be randomized into those groups. This is an echo of some of the criticisms of EBM noted earlier; RCTs are not applicable in many circumstances. Important quality measures of an RCT include true blinding of subjects (and, ideally, the investigator), true randomization (as opposed to haphazard), each group receiving the same measures, and outcome evaluations (ideally by blinded assessors). Systematic reviews utilize a comprehensive literature search to answer a particular question. High quality systematic reviews begin with a focused and narrowly defined clinical question. The search protocol typically involves dozens of keyword combinations used to search within a number of different databases. The intention of the systematic review is be able to reflect the sum total of the medical literature regarding the particular question (35) . If studies within the systematic review are similar enough, their data can be combined into a meta-analysis. From within a systematic review, a meta-analysis takes the data from two or more studies and combines them in an effort to report a combined result, as if the studies were all part of a larger, single study. This statistical maneuver allows for a single overall estimated result from the body of literature analyzed. This single overall estimate is an attempt to report what the literature supports regarding a specific clinical question.
It is important to note that while systematic reviews and meta-analyses are viewed as study designs within the EBM framework, they are more appropriately identified as strategies for literature appraisal and interrogation. Alper and Haynes frame them as a lens through which a better appreciation of the underlying literature can be achieved (36) .
Methodological Pitfalls
Bias
One of the primary strength of the systematic critical appraisal is an attempt to overcome bias. Bias, in clinical research, is systematic error that can artificially distort the data (37, 38) . Bias often is a function of poor study design or implementation. An example of bias would be identifying a cohort of patients for a study in an inconsistent or arbitrary manner (selection bias). This cohort may have characteristics which are artificially present and not representative of the real population. Table 3 lists a number of other biases that can influence studies. Common methods to reduce bias in research are subject randomization, consecutive recruitment of subjects, prospective study design, and investigator blinding (38) .
Circular Reasoning
This is one of the most critical aspects of research design that requires careful attention when reading the Materials and Methods section. Circular reasoning within clinical research is, broadly, when the outcome
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is part of the inclusion criteria (39) . This is often referred to as "begging the question." This is a common issue in many medical and forensic studies when there exists no "gold standard" for the outcome (e.g., sudden infant death syndrome, child abuse, mental illness, migraines). When outcomes or inclusion parameters are determined by consensus, scoring tools, or composite criteria, it becomes more difficult to ensure a clear distinction between the two. This alone would not indicate that the paper is not valuable, but the firm or broad conclusions should be tempered and the results should be placed into context of other published literature.
Discussion
The Discussion section is where the authors describe the implications of their study. The authors should place their results in context of practice or other published data, should highlight any practice implications, and should identify potential next steps that their study leads to. It is also important that authors include a description of the limitations that their study has. Be very cautious of a paper that is not explicit in its limitations; all studies have them.
Rhetorical Pitfalls
Within the Discussion section, authors will try to frame their argument for conclusions based upon their results. Like all arguments, the reader should be mindful of how the authors try to make their case for conclusions they are promoting. There are a number of rhetorical maneuvers that authors may intentionally or unintentionally make that pose pitfalls to the reader. I will highlight some of the most common within the medical and forensic literature.
Association is not Causation
As noted earlier, the clinical research has limited ability to "prove" causation. The Bradford Hill criteria (27) provide a framework to interpret potential causal relationships. The pitfall occurs with over generous interpretation of a relationship between two events, and assigning causation simply because one event occurs after the other (cum hoc ergo propter hoc, or "after this, therefore because of this"). There may be a causal relationship, but they both may be related to a third event (which was unmeasured) and simply associated with each other through the third event. For Table 3 : Potential Biases in Research and Clinical Practice; Adapted From (38) Bias Description
Selection bias
The subjects, interventions or procedures are chosen in a non-random fashion which may affect the results
Sample bias
The group chosen to study does not represent the population of interest Loss-to-follow-up bias Subjects in a study are followed-up in an unequal manner Disease spectrum bias A limited form of the condition is studied; not representative of the true spectrum of the disease
Referral bias
Local practices or conditions affect patient referrals or procedures
Self-selection bias
The subjects who self-select are different from those who do not
Recall bias
Subject historical recall can be incomplete to "unremarkable" but important items Interviewer bias An interviewer may "frame" or "coach" the information from the subject Verification bias Testing occurs to a subset of subjects who "screen positive" and not to a full population
Response bias
Data are missing in a non-random manner; negative results are not evaluated as thoroughly
Reviewer bias
The person collecting the data is not blinded to disease or condition Test review bias In retrospective studies; when the diagnosis is known at the beginning of the study Imperfect-standard bias The diagnostic standard is subjective
Confounding
The role other "unknown" variables play in the data; within the subject, disease, or study design
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example, people who frequent pool halls have a higher rate of lung and esophageal cancers. The pool halls are not responsible for the increased cancer rates. It is due to the fact that people who spend time in pool halls drink alcohol and smoke more than those who do not. While there is an association between pool hall and lung and esophageal cancers, the increased cancer rate is due to the drinking and smoking and not the pool hall.
Hasty Generalizations
Hasty generalizations, as the name suggests, is when the breadth and scope of conclusions of a research project, far outstrip the data the research generated. This is most clearly seen by the over dependence on using case reports to support clinical or forensic decisions. As noted earlier, case reports are by definition, outliers. To take conclusions generated as a result of a single case report and then generalize or extrapolate them runs the risk of being truly misled. A clear example would be the case report of a 15-year-old girl who survived untreated rabies (a uniformly fatal condition) (40) . To then extrapolate that rabies is now a survivable disease would be the incorrect conclusion. The authors of the report rightly concluded "Survival of this single patient does not change the overwhelming statistics on rabies, which has the highest case fatality ratio of any infectious disease."
Argument from Ignorance (argumentum ad ignorantium)
The logical fallacy pitfall makes the argument that because something has not be shown to be true, it must be false. Likewise, the reverse is also a logical fallacy (because something has not been shown to be false, it must be true) (39) . There are many meaningful truths that we believe to be true (or false) that don't require research to demonstrate. These are usually dangerous, or unethical (or simply unfounded) to critically study (e.g., jumping out of an airplane without a parachute is dangerous, antibiotics should be used for bacterial meningitis, surgical outcomes are improved if scrubs are blue).
Straw Man
Most people are familiar with the phenomenon of the straw man argument. This is mostly popular in the political realm, and describes when an opposing position is misrepresented in such a manner that it becomes clearly inferior. This misrepresented view is then readily refuted, claiming victory (41) . In a manuscript, this would appear within the discussion section when presenting an opposing view. This opposing view would be skewed in a way to make it easy for the reader to find it not credible. This can be explored by reading the references which are used to represent to opposing view and ensure that it is being presented accurately.
References
The references are the listing of citations that the author has used to support the points made in the manuscript. This listing is conventionally at the end of the manuscript. There are two common conventions of notations within the article. The most common in medical and scientific publications is sequential numbers (either superscript or parenthetical) at the end of the sentence. Within the social sciences, it is common to have citations (the last name of the first author and year of publication) in a parenthesis embedded within the manuscript. The references are then listed at the end of the article in alphabetical order by last name of first author. It is quite important for the reader to scrutinize the references which an author uses. There are two common issues that can be regularly identified by a close reading of the references.
The first is chain citation. This is when, after being repeatedly cited, the original fact is no longer accurately reported. This is akin to the childhood game of telephone; with a phrase being repeated into the ear of a neighbor, and at the end of the circle, the original phrase has transformed in the retelling. An excellent example of this is reported by Casaulta et al. regarding the oft described phenomenon in children with G-6-PD deficiency having an abnormal sweat chloride test (42) . The authors report that this is a truism often taught, but the authors were unable to identify the source of data for the original tables. This alleged
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false-positive sweat testing results are regularly included in textbook tables in apparent cut-and-paste fashion after being hypothesized at a conference in 1975, despite data never having been reported in published literature.
The second common issue uncovered with sad regularity is the citation used by the author does not actually support the point in the manuscript. This is often the result of sloppy attribution. The authors may believe that a particular paper supports the point that is being made, but they do not actually read the reference to confirm that it actually does. While this will increase the effort required to read an article, reading the references used to support specifically critical points within a manuscript will regularly reveal how frequently there is asynchrony between the reference and the way it is portrayed in the paper.
CONCLUSION
Critical literature appraisal is now akin to hand-tohand combat. No longer can we read articles secure in the comfort that we are not being led astray. We must now be active participants in reading the medical literature. There are four main recommendations for the reader. First, be skeptical of everything that you read. We must now evaluate the provenance of the journal by checking it against a "Black List" of suspicious publishers and journals. Second, read the Materials and Methods section of the paper. We often skim or skip it, but we can no longer. While many journals will print the Materials and Methods section offset and in a smaller font, giving the impression that it contains nothing meaningful, it should be the first thing we read. This section will tell us if we should read the paper or not. Third, read the references. Critical information can be found within the articles that the author felt were important to their paper. It will also be a check of the quality of the scholarship of the author; confirming that the references support what the author says they support. Fourth, remember that peer review is not a guarantee that the paper is of high-quality. While peer review should be a minimum criteria for a manuscript, in many cases, it may only mean that someone else also read the paper.
Ultimately it is up to us to read the medical literature carefully, scrutinize it thoughtfully, and place the data in the context of other published data and our clinical experiences.
